Morphogenesis in vitro of dissociated fetal rat small intestinal cells upon an open surface and subsequent to collagen gel overlay.
The morphogenesis of cells dissociated from fetal rat intestine at 18 days of gestation was compared in vitro on two different substrates, tissue culture plastic and collagen gel. During the first 2 days in culture growth on both substrates was similar, resulting in the formation of layers of epithelial cells and of small lumina within them. On plastic, the cell layers contracted over time, resulting in the formation of small mounds of cells bearing on their surface small protrusions covered with epithelial cells which had densely packed microvilli on their apical surfaces. When the cultures on collagen gels were overlaid with more collagen gel, vesicles lined with epithelial cells developed. These cells were joined by junctional complexes and displayed an apical brush border which was periodic acid-Schiff and alkaline phosphatase positive. After 1 week in culture, when the vesicles reached their maximum extent, numerous epithelial cells were actively incorporating labeled thymidine and cells were being extruded into the lumen. These results demonstrate that the dissociated intestinal cells have the capacity to form intestine-like organoids in vitro and that surrounding the cells with the collagen gel allows expression of this potential. The collagen gel cultures thus undergo morphogenetic processes which can be modified by the surrounding environment and should provide a useful in vitro model system for the study of intestinal development.